State-mandated vaccination requirements for school entry protect children and communities against vaccine-preventable diseases (1). Each school year, federally funded immunization programs (e.g., states, territories, jurisdictions) collect and report kindergarten vaccination data to CDC. This report describes vaccination coverage estimates in all 50 states and the District of Columbia (DC), and the estimated number of kindergartners with at least one vaccine exemption in 47 states and DC, during the 2015-16 school year. Median vaccination coverage* was 94.6% for 2 doses of measles, mumps and rubella vaccine (MMR); 94.2% for diphtheria, tetanus, and acellular pertussis vaccine (DTaP); and 94.3% for 2 doses of varicella vaccine. MMR coverage increased in 32 states during the last year, and 22 states reported coverage ≥95% (2). A total of 45 states and DC had either a grace period allowing students to attend school before providing documentation of vaccination or provisional enrollment that allows undervaccinated students to attend school while completing a catch-up schedule. Among the 23 states that were able to voluntarily report state-level data on grace period or provisional enrollment to CDC, a median of 2.0% of kindergartners were not documented as completely vaccinated and were attending school within a grace period or were provisionally enrolled. The median percentage of kindergartners with an exemption from one or more vaccinations † was 1.9%. State and local immunization programs, in cooperation with schools, can improve vaccination coverage by ensuring that all kindergartners are vaccinated during the grace period or provisional enrollment.
State-mandated vaccination requirements for school entry protect children and communities against vaccine-preventable diseases (1) . Each school year, federally funded immunization programs (e.g., states, territories, jurisdictions) collect and report kindergarten vaccination data to CDC. This report describes vaccination coverage estimates in all 50 states and the District of Columbia (DC), and the estimated number of kindergartners with at least one vaccine exemption in 47 states and DC, during the 2015-16 school year. Median vaccination coverage* was 94.6% for 2 doses of measles, mumps and rubella vaccine (MMR); 94.2% for diphtheria, tetanus, and acellular pertussis vaccine (DTaP); and 94.3% for 2 doses of varicella vaccine. MMR coverage increased in 32 states during the last year, and 22 states reported coverage ≥95% (2) . A total of 45 states and DC had either a grace period allowing students to attend school before providing documentation of vaccination or provisional enrollment that allows undervaccinated students to attend school while completing a catch-up schedule. Among the 23 states that were able to voluntarily report state-level data on grace period or provisional enrollment to CDC, a median of 2.0% of kindergartners were not documented as completely vaccinated and were attending school within a grace period or were provisionally enrolled. The median percentage of kindergartners with an exemption from one or more vaccinations † was 1.9%. State and local immunization programs, in cooperation with schools, can improve vaccination coverage by ensuring that all kindergartners are vaccinated during the grace period or provisional enrollment.
Federally funded immunization programs in 50 states and DC partner with departments of education, school nurses, and other school personnel to assess vaccination coverage and exemption status of children enrolled in public and private kindergartens. § Eight states reported data for some homeschooled kindergartners. ¶ During the 2015-16 school year, for the first time, 23 states reported data on children who were neither fully vaccinated nor exempt, but attending kindergarten under a grace period or provisional enrollment. A grace period is a set number of days during which a student can be enrolled and attend school without proof of complete vaccination or exemption. A provisional enrollment allows a student without complete vaccination or exemption to attend school while completing a catch-up vaccination schedule.
States use a range of data sources to assess vaccination coverage, and during the 2015-16 school year, vaccination assessments varied by immunization program because of differences in state mandates, data reported, and available resources. Among the 51 programs reporting data, 32 used a census to collect kindergarten vaccination data; 10 used a sample; three used a voluntary school response; and six used a mix of sampling methods.** Programs used the same methods to collect both vaccination coverage and exemption data, except for programs in Alaska, Kansas, New Mexico, and Virginia, which used a sample to collect vaccination coverage data and a census * Median vaccination coverage was determined using estimates from the 50 states and DC. † Median exemption rate was determined using estimates from 47 states and DC; states excluded were Illinois, Minnesota, and Missouri. Data from Wyoming were included in the median for any exemption, but not for medical or nonmedical exemptions. § Assessment date varied by state/area. ¶ California included data for independent study students in public school data and data for homeschools with six or more students in private school data. Minnesota requires vaccination and exemption reporting for homeschooled students beginning at age 7 years and reports these data separately from public and private school data, although the actual number of homeschooled students included in the data was not known. North Carolina included students enrolled in virtual academies in public school data. North Dakota reported that some public school jurisdictions included homeschooled students in their data. Oregon reported some homeschool data separately and children enrolled in public online homeschools were included in the public school data. Pennsylvania included all homeschooled students in their public school data. Utah included students enrolled in public and private online schools. Vermont included homeschooled students in their public and private school data if they were enrolled in one or more classes in those schools; homeschooled children who were exclusively homeschooled were not subject to vaccination requirements and were not included in these estimates. ** States using a census attempted to collect data from all kindergartners at all schools and succeeded with collecting data for ≥90% of students. The type of sample employed by the 10 states using a sample for determining coverage rates varied, and included a stratified two-stage cluster sample (eight states), a stratified one-stage cluster sample (one), and a simple random sample (one Table 2 ). In 12 of these 23 states, the percentage of children who were provisionally enrolled or within a grace period at the time of the assessment exceeded the percentage of children with exemptions from one or more vaccines.
Among the 47 states and DC reporting kindergartners with at least one exemption, the median was 1.9% (range = <0.1%
[Mississippi] to 6.3% [Oregon] ), an increase of 0.2 percentage points from the previous year ( Table 2 ). The percentage of kindergartners with any exemption was <1% in six states, and ≥4% in nine states. Jersey considered kindergartners up-to-date only if they had received all doses of all vaccines required for school entry. ¶ ¶ Most of the programs using a census or voluntary response provided CDC with data aggregated at the state level. Coverage and exemption data based on a census were adjusted for nonresponse using the inverse of the response rate, stratified by school type. Programs using complex sample surveys provided CDC with de-identified data aggregated at the school or county level for weighted analysis. Weights were calculated to account for sample design and adjusted for nonresponse for data collected by complex sample design wherever possible. *** Immunization programs in U.S. territories reported vaccination coverage and exemptions to CDC. Their data were not included in median coverage and exemption calculations. Select U.S. cities also reported data to CDC, which were included in state-reported data to calculate medians. † † † California, Colorado, Florida, Georgia, Hawaii, Idaho, Iowa, Maine, Mississippi, Montana, Nebraska, Nevada, New Hampshire, New Jersey, New Mexico, Pennsylvania, Tennessee, Texas, Utah, Vermont, Washington, West Virginia, and Wyoming reported data on kindergartners attending school under a grace period or provisional enrollment. § § § http://www.cdc.gov/vaccines/imz-managers/SchoolVaxView/pubs-resources.html. Abbreviations: DTaP/DT = diphtheria and tetanus toxoids (DT) and acellular pertussis vaccine; MMR = measles, mumps, and rubella vaccine; NA = not available (i.e., not collected or reported to CDC); NReq = not required for school entry. * Estimates are adjusted for nonresponse and weighted for sampling where appropriate. Estimates based on a completed vaccine series (i.e., not antigen-specific) are designated by use of the ≥ symbol. Coverage might include history of disease and laboratory evidence of immunity. † The kindergarten population is an approximation provided by each state/area. § Sample designs varied by state/area: census = all schools (public and private),and all children within schools were included in the assessment; simple random = a simple random sample design was used; 1-stage or 2-stage cluster sample = schools were randomly selected, and all children in the selected schools were assessed (1-stage) or a random sample of children within the schools was selected (2-stage); voluntary response = a census with a student response rate of <90% and does not imply that participation was optional. local-level data online for vaccination coverage, exemptions, or both, which is an increase from 21 states during 2014-15 (3).
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Discussion
During the 2015-16 school year, median kindergarten vaccination coverage was nearly 95% for MMR (94.6%), DTaP (94.2%), and varicella vaccine (94.3%), which was similar to the previous school year. MMR coverage increased for 32 states from the previous school year. The national median exemption rate of 1.9% was a slight increase from the previous school year (1.7%), but only two states had an increase >0.5 percentage points in their state exemption rate and exemptions varied by state. The percentage of kindergartners who did not have complete documentation of vaccination, and who attended school within a grace period or were provisionally enrolled, was as high as 5.4% among the 23 states with data available.
Grace period and provisional enrollment, not collected in previous years, might in part explain results from previous years indicating that some children were enrolled in school but reported neither as vaccinated nor as exempt (3) . Immunization programs can support and work with schools with high provisional enrollment and help students obtain missing vaccine doses. For example, the California Health Department worked to improve vaccination coverage at schools identified from local-level data as having high levels of provisional enrollment. School staff members were trained on the proper use of provisional enrollment (4). As a result, from 2014-15 to 2015-16, the number of provisionally enrolled kindergartners decreased from 36,731 (6.3%) to 24,424 (4.4%), MMR coverage increased from 92.6% to 94.5%, and DTaP coverage increased from 92.4% to 94.2% (4) . The decrease in the number of provisionally enrolled children in California and the increase in MMR and DTaP coverage demonstrates that state immunization programs and schools can use provisional enrollment data to boost school vaccination coverage.
The increase in MMR coverage observed among 32 states during the 2015-16 school year might be attributable in part to the 2015 measles outbreaks, which included a reported total of 159 persons from 18 states and DC, of whom approximately 80% were unvaccinated or had unknown vaccination status (5). Maintaining high vaccination coverage levels is important for measles control and elimination (6) .
A slight increase (0.2 percentage points) in the median exemption rate from 2014-15 to 2015-16 is accounted for in part by the addition of reports from Texas (1.6%) and Wyoming (2.7%), neither of which reported the number of children with an exemption from one or more vaccines for the 2014-15 school year. The 1.7 percentage point decrease in exemptions reported by Michigan might be because of a new state rule requiring parents who request exemptions to receive health education at a county health department about the risks for vaccine-preventable diseases and the benefits of vaccination (7) . The greatest fluctuations in exemptions occurred among states that used samples to collect exemption data. Of the five states with an increase of ≥0.5 percentage points or decrease of ≥1 percentage points in exemptions since the previous school year, three (Colorado, Nevada, and Wisconsin) reported data from a sample of students. CDC recommends using a census of schools to collect exemption data because exemptions are rare events that cluster geographically (8) . Since the 2011-12 school year, five states switched to a census from a sample to collect exemption data, increasing representativeness and reliability.
Healthy People 2020 sets a vaccination coverage target of 95% among kindergartners for the vaccines reported here, as
Summary
What is already known about this topic?
Immunization programs conduct annual kindergarten vaccination assessments to monitor vaccination coverage among school children. Although state-level vaccination coverage is high and exemptions are low, some children in kindergarten remain undervaccinated.
What is added by this report?
Among the 50 states and the District of Columbia (DC), median vaccination coverage was 94.6% for 2 doses of measles, mumps, and rubella vaccine (MMR) and 94.2% for local requirements for diphtheria, tetanus, and acellular pertussis vaccine among 49 states and DC. Among the 42 states and DC with a 2-dose varicella vaccine requirement, varicella vaccine coverage was 94.3%. Thirty-two states reported an increase in 2-dose MMR coverage. The median exemption level remained low (1.9%) but exemption rates varied by state. In 12 of 23 states that reported data on grace period or provisional enrollment for children who were not fully vaccinated, the proportion of kindergartners under a grace period or provisional enrollment was higher than the proportion that were exempt from one or more vaccines.
What are the implications for public health practice?
Routine monitoring of vaccination coverage and exemptions among kindergartners at the state level is important to ensure all children are protected from vaccine-preventable diseases. Local-level data on school vaccination coverage, exemptions, and grace period/provisional enrollment are essential to help immunization programs identify schools with higher numbers of students who are not completely vaccinated and not exempt. Immunization programs and schools can use local level data to work together to improve vaccination coverage and protect all kindergartners from vaccine-preventable diseases. and represent kindergartners who are identified by the schools as having incomplete vaccination records. The definition of kindergartners under a grace period/provisional enrollment varied by state, so those estimates might not be comparable. Kindergarten vaccination requirements provide an opportunity for children who are behind on early childhood vaccinations to be vaccinated by school entry. Thorough school vaccination assessments at the state and local levels allow immunization programs to identify schools and communities where focused action could improve vaccination coverage to ensure that more children can benefit from the protection offered by vaccines. Local-level data allow programs to identify schools with undervaccinated students, and public dissemination raises awareness of community vaccination coverage. Immunization programs can use the data to monitor grace period/provisional enrollment levels, in addition to coverage and exemptions, and to work with schools with higher grace period or provisional enrollment rates to ensure all kindergartners receive recommended vaccinations and are protected from vaccine-preventable diseases.
